












年4月 2010Measuring Business Conditions and A Smoothing Problem : 




The Japanese Government reports the annualized estimates of the growth rates of GDP and its main 
components once in 3 months, and then revises them once in a while. There have been some critical 
comments on the accuracy of those numbers mainly from economists who want to evaluate the 
current business conditions in Japan. We suggest possible reasons why those estimates fluctuate 
unexpectedly in recent years and then we propose a new statistical method of estimating the 
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ؒʹΘͨΓ؍ଌ͞ΕΔݪܥྻΛ Yi (i =1 ,···,N), ݪܥྻΛม׵ͯ͠ಘΒΕΔ࣌ܥྻ
Xi = log(Yi) Λ













i =[ ( Ti + Ci + Ii) − (Ti−1 + Ci−1 + Ii−1)] × 4 (2.2)
Ͱ͋Δ͔Βɺલظͷෆنଇมಈ Ii−1 ͸̐ഒ͞Εͯ೥཰׵ࢉ஋ʹӨڹΛ༩͑Δɻ͜ͷ
೥཰׵ࢉ஋͕ԿΛҙຯ͢Δ͔࣮͸͋·Γ͸͖ͬΓ͍ͯ͠ͳ͍͜ͱΛࢦఠ͓ͯ͜͠͏ɻ
2 ྫ͑͹఻౷తͳقઅௐ੔๏Ͱ͸ର਺ม׵ logYi ͱͯ͠قઅௐ੔Λߦ͏͜ͱ͕͠͹͠͹ߦΘΕ͍ͯ
ΔɻΑΓҰൠͷม׵ Xi = f(Xi) Λར༻͢Δ͜ͱ΋ߟ͑ΒΕΔ͕ɺͦͷ৔߹ͷ෼ղ͞Ε֤ͨ੒෼ͷղ
ऍ͸ΑΓ೉͘͠ͳΔɻ·ͨۙ೥ʹ͓͚Δ೔ຊͷϚΫϩܦࡁࢦඪͷ෼ੳͰ͸ݪܥྻͷ෼ੳͷํ͕ଥ౰
Ͱ͋ΔՄೳੑ΋ߴ͍ɻ؍ଌܥྻΑΓ࣌ܥྻ෼ղϞσϧͷ֤ߏ੒੒෼Λࣝผ͢Δʹ͸֤੒෼ Ti,C i,I i
ͷ֬཰తڍಈʹ͍ͭͯͷԾఆ͕ඞཁͰ͋Δɻ




















ҰͭͱͳΓ͏Δɻୈೋʹ͸ෆنଇมಈͷӨڹ Ii − Ii−1 ͸̐ഒ͞ΕͯมԽ཰ࣗମʹେ
͖ͳӨڹΛ༩͑ΔՄೳੑ͕ੜ͡Δ͜ͱ͕ΑΓॏཁͰ͋Δɻྫ͑͹͠͹͠͹Ծఆ͞Ε




42 × 2σI ∼ 5.66×σI ͱͳΔɻ੒௕཰͕ߴ͍࣌୅ɺ͢ͳΘͪτϨ
ϯυ੒෼ͷد༩ Ti − Ti−1 ͕େ͖͍ͱ͖ʹ͸ɺ૬ରతʹ͸॥؀੒෼ͷد༩Ci − Ci−1

























ΑΓܭࢉ͠ɺk ͸ਖ਼੔਺஋ΛͱΔͱͯ͠ k ظલͷτϨϯυ͔Βͷ৳ͼ཰ʹΑΓ೥཰






͕͋Δɻͦ͜Ͱ௨ৗͰ͋Ε͹ɺ1 ೥લ (࢛൒ظͰ͋Ε͹ k =4 )ͱ͢Δͷ͕ৗࣝతͰ
͋Δ͕ɺ൒೥લ (࢛൒ظͰ͋Ε͹k =2 )΍௚ۙ (k =1 )ͳͲͷબ୒΋ՄೳͰ͋Ζ͏ɻ
͜͜ͰఏҊ͢Δํ๏ʹ͍ͭͯ͸ɺҰఆͷԾఆͷԼͰ࣍ͷΑ͏ͳੑ࣭͕͋Δ͜ͱ͕෼
͔Δ͕ɺಋग़͸༰қͳͷͰলུ͢Δɻ
ఆཧ1 : ࣌ܥྻͷߏ੒ཁૉ Ti,C i,I i ʹ͍ͭͯ࣍ͷ͜ͱΛԾఆ͢Δɻ
֤ཁૉ͸ޓ͍ʹແ૬ؔͳ֬཰ม਺ྻ, ॥؀੒෼ Ci ͸ऑఆৗաఔͰ͋Γ Va r[Ci]=
γC(0),C o r (Ci,C i−k)=ρC(k)( k࣍ࣗݾ૬ؔؔ਺), ෆنଇมಈ Ii ͸ޓ͍ʹແ૬ؔͷ
֬཰ม਺ྻͰ͋Γ෼ࢄ͸ Va r [Ii]=σ2
I, ͱ͢ΔɻτϨϯυཁૉ Ti ʹ͍ͭͯ͸࣍ͷೋ
ͭͷঢ়گΛ૝ఆ͢Δɻ(i)ΔTi = Ti −Ti−1 ͸ޓ͍ʹಠཱͰ෼ࢄ Va r[Δ(Ti)] = σ2
T ͱͳ




6 ੓෎౷ܭʹ͓͍ͯΑ͘஌ΒΕ͍ͯΔ X-12-ARIMA ๏ͳͲͷ৔߹ʹ͸τϨϯυ੒෼ͱ॥؀੒෼͸
۠ผ͠ͳ͍͕ɺ͜ͷ৔߹ʹ΋ಉ༷ʹ੔߹తͳํ๏Λߟ͑Δ͜ͱ͕Ͱ͖Δɻ
6[ έʔε 1 ] (i) ͷͱ͖̍࣍֊ࠩܥྻ͸ఆৗաఔͰ͋ͬͯ೥཰ਪఆྔͷ෼ࢄ͸
Va r[r
(a)
i ]=1 6 σ
2


















[ έʔε 2 ] (ii) ͷͱ͖̍࣍֊ࠩܥྻ͸୯ҐࠜաఔͰ͋ͬͯ೥཰ਪఆྔͷ෼ࢄ͸
Va r[r
(a)
N ]=1 6 Nσ
2










































͜͜ͰఏҊ͢Δ೥཰ GDP ਪఆ஋ͷߏ੒ํ๏Ͱ͸աڈͷτϨϯυਪఆ஋ Ti−k Λ
ਪఆ͢Δඞཁ͕ੜ͡Δ͜ͱ(͞Βʹ r
(TC,k)
i ͷ৔߹ʹ͸Ti−k +Ci−k ΋ਪఆ͢Δඞཁ͕







෼ղϓϩάϥϜ DECOMP 8 Λ༻͍ͯਪఆͨ݁͠ՌΛใࠂ͓ͯ͘͠ɻ͜͜Ͱͷσʔ
λ෼ੳͰ͸ 2009೥10݄ʹར༻ՄೳͰ͋ͬͨࠃຽܦࡁܭࢉͷެදσʔλΛ༻͍͕ͨɺ








ਤ 1 Ͱ͸ैདྷܕͷ೥཰׵ࢉ஋ɺຊߘͰఏҊ͢Δ೥཰ਪఆ஋ (k =1 ,2,4) Λൺֱͯ͠











΋ߟ͑Δ͜ͱ͕Ͱ͖Δɻྫ͑͹೚ҙͷ੔਺ k,h > 0 ʹର͠
r
(TC,k,h)









ܥ1 : ఆཧ 1 ͷԾఆͷԼͰ೥཰ਪఆ஋ r
(TC,k,h)
i ͷ෼ࢄ͸ k Λk + h, σI =0ͱ͓͍ͨ
ެࣜ(2.6) ͓Αͼ (2.8) Ͱ༩͑ΒΕΔɻ




͖೥཰ਪఆ஋Λൺֱ͍ͯ͠Δɻಛʹ k = h =1ͱ͢Δͱ͔ͳΓ҆ఆͨ͠೥཰ਪఆ஋
͕ಘΒΕɺk =2ͱͨ͠ޙΖ޲͖೥཰ਪఆ஋ͱ͍ۙ਺஋͕ಘΒΕΔ͜ͱ͕ڵຯਂ͍ɻ




























ϚΫϩܦࡁ࣌ܥྻXi(Xi = logYi ͱ͢Δͱɺݪܥྻ Yi ͷมԽ཰͸ ΔXi = Xi −Xi−1
ͱͳΔ) ͷՃ๏Ϟσϧ
Xi = Ti + Ci + Ii (i =1 ,···,N) (4.1)
ΛΑΓৄ͘͠ߟ࡯͢Δɻ͜͜Ͱ Ti ͸τϨϯυ੒෼ɺCi ͸॥؀੒෼ɺIi ͸ෆنଇ੒෼
Λද͍ͯ͠Δ͕ɺقઅ੒෼ΛθϩͱԾఆ͠ɺτϨϯυ੒෼ɺ॥؀੒෼ɺෆنଇ੒෼ɺ
ʹ͍ͭͯͷ౷ܭϞσϧΑΓ·ͣมԽ཰ͷఆৗաఔϞσϧΛߟ࡯͠Α͏ɻ











0i f 0 ≤ t<n j





0i f 0 ≤ t<n j
1i f nj ≤ t ≤ T
ʹΑΓఆٛ͢Δɻ͜͜Ͱಋೖͨ͠ 2 छྨͷม਺ DT
(1)
j (t) ͱ DUj(t) Λ༻͍Δ͜ͱʹ







































































0i f 0 ≤ t<n j
(t − nj)k if nj <t≤ T,
ʹΑΓఆٛ͠Α͏ɻ͜ͷͱ͖ೋ࣍֊ࠩϞσϧͷτϨϯυؔ਺ͷظ଴஋͸ αkj (k =




























i +( Ci − Ci−1)+( Ii − Ii−1) (4.7)
͕ಘΒΕΔɻ͜͜Ͱμ(T) ͸େ͖ͳมԽ఺͕͋Ε͹ͦͷ৔ॴͰγϑτͤ͞Δ͜ͱ͕߹
ཧతͰ͋Ζ͏ɻ͜͜Ͱ MA ୯Ґࠜ (͋Δ͍͸ overdiﬀerencing ա৒֊ࠩ໰୊ͱݺ͹Ε














T +2[γC(0) − γC(1)] + 2σ
2
I , (4.8)
9 ௨ৗͷ୯Ґࠜ (unit root) ໰୊ͱҟͳΓɺMA ୯Ґࠜ໰୊Ͱ͸ఆৗੑ͸ Ci,I i ͓Αͼ ΔCi = Ci −
Ci−1,ΔIi = Ii − Ii−1 ͷ૒ํͰ੒Γཱͭɻ
12Cov[ΔXi,ΔXi−1]=−σ
2
I +[ −γC(0) + 2γC(1) − γC(2)]ɹ , (4.9)




I +[ −γC(0) + 2γC(1) − γC(2)]
σ2




−γC(s − 1) + 2γC(s) − γC(s +1 )ɹ
σ2
T +2[ γC(0) − γC(1)] + 2σ2
I




ಛʹ॥؀߲͕ఆৗAR(pC)Ϟσϧʹ͕ͨ͠͏ͱ͢Δͱɺ มԽ཰ΔXi ∼ ARMA(pC,p C+




C + φ1γC(1) + φ2γC(2) , (4.13)
γC(s)=φ1γC(s − 1) + φ2γC(s − 2) (s ≥ 1) (4.14)
Λσ2
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Δɻۙ೥ͷ࣌ܥྻղੳͰ͸ྫ͑͹୯Ґࠜ໰୊ (unit roots problem) ͱͯ͜͠͏ͨ͠
ඇਖ਼ଇ໰୊΋ల։͞Ε͍ͯΔ͕ɺ੓෎౷ܭʹͦͷ··Ԡ༻͠Α͏ͱ͢Δͱ༷ʑͳ஫
ҙ఺͕ඞཁͰ͋Δɻ









(ΔXi − ¯ ΔX)2 − Var(ΔXi)
(ΔXi − ¯ ΔX)(ΔXi−1 − ¯ ΔX) − Cov(ΔXi,ΔXi−1)




















͜ΕΛ࠷খԽ͢Ε͹Α͍ɻ(WN ͸΢ΤΠτؔ਺Ͱ WN → W > 0(ਖ਼ఆූ߸) ͱͳ
Δඞཁ͕͋Δ͕ɺ࣮༻తʹ͸҆ఆతͳਪఆ݁ՌΛಘΒΕΔ͜ͱ͕ΑΓॏࢹͯ͠IG Ͱ





ˆ θGM − θ





















(1987), Hayashi (2000) Λࢀর͢Ε͹Α͍ɻΉΖΜਖ਼ن෼෍ΛԾఆͰ͖Ε͹ΑΓޮ཰
16తͳ࠷໬ਪఆ΋ՄೳͰ͋ΔɻຊߘͰར༻ͨ͠ Decomp ʹ͓͚Δܭࢉ͸͜ͷछͷ౷ܭ
ܭࢉΛࣗಈతʹ࣮ߦ͍ͯ͠Δͱ΋ཧղͰ͖Δɻͳ͓ɺҰൠతʹ͸ਪఆͷޮ཰ੑͱਪ
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ͷ౷ܭֶͷطଘͷڭՊॻͰ͸ਪఆͷޮ཰ੑΛΑΓॏࢹ͢Δ܏޲ʹ͋Δ͜ͱʹ࣮ࡍՈ
͸஫ҙ͢Δඞཁ͕͋Ζ͏ɻ
17図1　rT,k
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k=1
k=2
k=4図2　rTC,k
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前期比（従来型年率換算値）
k=1
k=2
k=4
k=1,h=1図３　旧68SNAデータでの適用例
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換算値）
rT,k=4
rTC,k=1,h=1図3-2　旧68SNAデータにおいてノイズのみ最近のノイズと
置き換えたデータに対する適用例
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